Four-arm PEG cross-linked hyaluronic acid hydrogels containing PEGylated apoptotic TRAIL protein for treating pancreatic cancer.
Four-arm polyethylene glycol (PEG) cross-linked hyaluronic acid (HA) hydrogels containing PEGylated tumor necrosis factor-related apoptosis-inducing ligand (PEG-TRAIL) were fabricated, and their antitumor effects were evaluated in pancreatic cell (Mia Paca-2)-xenografted mice. HA was conjugated with 4-arm PEG(10k)-amine (a cross-linker) at ratios of 100:1 and 100:2 using 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride as a cross-linker, and TRAIL or PEG-TRAIL was incorporated into these HA hydrogels. HA hydrogels at a 100:1 ratio were prepared in good yields (>88%), were moderately stiff, and gradually released PEG-TRAIL over ~14 days in vitro and over ~7 days in vivo (as determined by high-pressure liquid chromatography and infrared imaging). The released PEG-TRAIL was found to have obvious apoptotic activity in Mia Paca-2 cells. PEG-TRAIL HA hydrogels displayed remarkably more antitumor efficacy than TRAIL HA hydrogels in Mia Paca-2 cell-xenografted mice in terms of tumor volumes (size) and weights (453.2mm(3) and 1.03 g vs. 867.5mm(3) and 1.86 g). Furthermore, this improved antitumor efficacy was found to be due to the apoptotic activity of PEG-TRAIL in vivo (determined by a TUNEL assay) despite its substantially lower cytotoxicity than native TRAIL (IC50 values: 71.8 and 202.5 ng ml(-1), respectively). This overall enhanced antitumor effect of PEG-TRAIL HA hydrogels appeared to be due to the increased stability of PEGylated TRAIL in HA hydrogels. These findings indicate that this HA hydrogel system combined with PEG-TRAIL should be considered a potential candidate for the treatment of pancreatic cancer.